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Juceprariis Ha 3100yTTS HAYKOBOTO CTYICHS KaHAHWIAaTa TCXHIYHUX HAYK 3a
cnemianbHicTiIO 05.02.08 — TexHosoris MamuHOOynyBaHHs. — HanionanbHMit
TEXHIYHUHA YHIBEPCUTET «XapKiBCbKUI MOMITEXHIYHUI IHCTUTYT», Xapkis, 2021.

JlucepTallis npucBsiYeHa PIlICHHIO aKTyallbHOI 3a/1a4i 3a0€3MeUeHHsI SIKOCTI Ta
3HIKEHHS TPYJIOMICTKOCTI OOpOOKH CIOXHOMPOQPUILHUX TOBEPXOHb TYPOIHHHX
JIOTIATOK 3 THTAHOBHX CILIABIB.

Ha ocHoOBi cucteMHoro anamizy mpobieMu 3a0e3nedeHHs sIKOCTI BUTOTOBJICHHSI
JeTalie 3 BaXXKOOOPOOJIIOBaHMX MartepiainiB B TypOiHOOYIyBaHHI BUKOHAHO
BJIOCKOHAJICHHSI ICHYIOUOT'0 0a30BOT0 TEXHOJOTTYHOTO MPOIECy 0OpOOKH JIOMATOK 3
Hep)kaBiro4oi cTami 1 GopMyBaHHS pallioHAIBHOI CTPYKTYPH HOBOTO IIOJI0 0OpOOKH
JIOTIATOK 3 TUTAHOBHUX CIUIABIB MPH 3a0€3MeUeHH1 SKOCT1 Ta 3HWKEHHI TPYJIOMICTKOCTI
00poOku. Bigmosa Bia ¢i3uuHOT Moieli (€TaIOHHOT AeTali-KoIipa) Ha KOMi0BaJIbHO-
dbpesepHuX onepalrisgsx 6a30BOro TEXMPOIECY 3 MEPEXO0A0M J0 KOMI'FOTEPHOT MOJIei 1
00po611i Ha Bepctatax 3 UIIK HOBOro texmporiecy J03BOJIMB ICTOTHO CKOPOTHUTH
TPYJIOMICTKICTh TEXHOJIOTIYHOI MIATOTOBKA BHUPOOHHUIITBA 1 3a0€3MEYUTH SKICTh
00poOku.  Jlma  3abe3medyeHHs ~ CTAJIOCTI  NPHIYCKY, IO  3HIMAEThCA,
CIOXHOMPOUIFHUX MOBEPXOHb pOOOUYOT YACTHHU 1 HOro MiHiMi3ailii BIPOBaIKEHO
Cy4acHI METOJau 1 3acOo0M KOHTPOJIbHHX omepaiiid. [3 3acToCyBaHHAM METOJMKHU
0araroakTOpHOTO TUTAHYBaHHS €KCIEPUMEHTIB MPOBEACHO AOCTIKEHHS (IHIMIHOT
omepatii nuTipyBaHHS MOBEPXOHb TYpOIHHHUX JIONIATOK 3 TUTAHOBUX CIUIABIB, IIO
JI03BOJIMIIO PO3POOUTH PEKOMEH IaIlii 010 BUOOPY ONTUMANIEHUX PEKUMIB Pi3aHHS.
Y mpomeci mocmimkeHs Oyiau HagaHI peKOMEHallli Ta BHKOHAHO MOJIEPHI3alliio
TEXHOJOTIYHOTO OoOnamHaHHsA. Bce 1e J03BONMIO 3HHU3UTH  TPYAOMICTKICTH
BUrOTOBJIEHHS jonatku Ha 30%, CKOpPOTUTH LUK BUpOOHULTBA KomIuiekTy (100

IITYK) JJISI OJTHOTO psAly TypOIHU B JiBa pa3u.
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ABSTRACT

Ishchenko G.I. Technological assurance of the quality of manufacturing of
complex-profile surfaces of turbine blades from titanium alloys. — As a manuscript.

Dissertation for the degree of candidate of technical sciences in specialty
05.02.08 - mechanical engineering technology. - National Technical University
"Kharkiv Polytechnic Institute”, Kharkiv, 2021.

The thesis is devoted to solving the urgent problem of quality assurance and
reducing the labor intensity of processing complex-profile surfaces of turbine blades
made of titanium alloys.

On the basis of a systematic analysis of the problem of ensuring the quality of
manufacturing parts from difficult-to-machine materials in turbine engineering, the
basic technological process of processing stainless steel blades implemented was
improved and a rational structure was formed for a new one for processing blades
from titanium alloys while ensuring quality and reducing the labor intensity of
processing. The rejection of the physical model (reference copier part) for copy-
milling operations of the basic technical process with the transition to a computer
model and processing on CNC machines of the new technical process made it
possible to significantly reduce the labor intensity of technological preparation of
production and ensure the quality of processing. To ensure the constancy of the
removed allowance of the complex-profile surfaces of the working part and to
minimize it, modern methods and means of control operations have been introduced.
Using the method of multifactorial planning of experiments, the study of the finishing
operation of grinding the surfaces of turbine blades made of titanium alloys was
carried out, which made it possible to develop recommendations for choosing the
optimal cutting conditions. In the process of research, recommendations were given

and the modernization of technological equipment was carried out. All this made it
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possible to reduce the labor intensity of manufacturing a blade by 30%, to reduce the
production cycle of a set (100 pieces) for one row of a turbine by half..

Key words: technological process, turbine blade, complex-profile surface,
titanium alloy, quality assurance, labor intensity of processing, grinding and polishing

operations.
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